
IN THE CLAIMS: 



1 . (Currently Amended) A method for use in noninvasively monitoring a physiological 
parameter of a patient, comprising the steps of: 

obtaining a photoplethysmographic ("pleth") signal that is modulated based on interaction of 
a transmitted optical signal with blood of said patient, wherein said pleth signal includes at least a 
first respiratory component associat e d with th e op e ration of the potient's respiratory syst e m and a 
second Mayer wave component associated with the patient's autonomic nervous system; 

processing said pleth signal relative to said first and second components to distinguish an 
effects associated with e»e^ said first respiratory component and second compon e nts from an e ff e ct 
from effects associated with th e other of said second Mayer wave componentfr; and 

using said distinguished effect to monitoring said physiological paramete r using at least one 
said distinguished effect . 

2. (Origmal) A method as set forth in Claim 1 , wherein said first component relates to 
the patient's respiratory sinus arrhythmia. 

3. Canceled. 

4. (Original) A method as set forth in Claim 1 , wherein said step of obtaining comprises 
the substeps of: 

providing at least one source for transmitting an optical signal; 

operating said at least one source to transmit said optical signal relative to said patient such 
that said signal interacts with said blood of said patient; 

providing a detector system and generating said detector system to detect said transmitted 
optical signal and provide said pleth signal reflective of said detected optical signal; and 

providing a processor and operating said processor to obtain said pleth signal. 

5 . (Original) A method as set forth in Claim 4, wherein said substep of providing at least 
one source comprises providing two sources having different spectral contents. 
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6. (Original) A method as set forth in Claim 1, wherein said step of processing 
comprises the substep of distinguishing an effect associated with said first component and said step 
of using comprises the substep of monitoring said patient's breathing. 

7. (Original) A method as set forth in Claim 6, wherein said substep of distinguishing 
comprises using said pleth signal to monitor information related to both blood pressure and heart 
rate. 

8. (Currently Amended) A method as set forth in Claim 7, wherein said monitoring 
information related to blood pressure step is monitor e d b y comprises acquiring at least a portion of 
the pleth signal, filtering at least one component from the acquired signal portion, and determining 
information regarding a variation in blood volume over time related to the first and second 
components. 

9. (Currently Amended) A method as set forth in Claim 7, wherein said monitoring 
information related to h eart rate step is monitored by comprises acquiring at least a pulsatile portion 
of the pleth signal and determining information regarding a variation in heart rate over time related to 
the first and second components. 

10. (Original) A method as set forth in Claim 6, wherein said substep of distinguishing 
comprises determining first information related to a first signal defined by variations in blood 
pressure over time, determining second information related to a second signal defined by variations 
in heart rate over time, and using said first information and said second information to obtain third 
information related to a phase difference between said first signal and said second signal. 

11. (Original) A method as set forth in Claim 1 0, wherein said substep of distinguishing 
further comprises using said identified phase difference to analyze said pleth signal so as to obtain 
information related to said first component. 
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12. (Original) A method as set forth in Claim 6, wherein said substep of distinguishing 
comprises determining first information related to a first signal defined by variations in blood 
pressure over time, determining second information related to a second signal defined by variations 
in heart rate over time, and using said first information and said second information to obtain third 
information related to a difference in waveform between said first signal and said second signal. 

13. (Original) A method as set forth in Claim 6, wherein said substep of monitoring 
comprises measuring said patient's respiration rate. 

14. (Currently Amended) A method for use in monitoring a patient's breathing 
comprising the steps of: 

transmitting an optical signal relative to said patient such that said signal interacts with blood 
of said patient; 

operating a detector system to detect said transmitted optical signal and provide a 
photoplethysmographic ("pleth") signal reflective of said detected opfical signal, where said pleth 
signal includes at least a first res piratory component associat e d with the operation of the pati e nt's 
r e spirator)^ syst e m and a second Mayer wave c omponent associated with the patient's autonomic 
nervous system; 

first processing said pleth signal to isolate a pulsatile pleth signal and a baseline pleth signal: 

second p rocessing said baseline p leth signal to distinguish m effects associated with the said 

first respiratory component fi-om effects associated with said second Mayer wave component: and 
using said distinguished effects to monitor said patient's breathing. 

1 5. (Original) A method as set forth in Claim 1 4, wherein said first component relates to 
the patient's respiratory sinus arrhythmia. 

16. Canceled. 
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17. (Original) A method as set forth in Claim 14, wherein said step of transmitting 
comprises operating one or more sources to provide a first channel of said signal having a first 
spectral content and a second channel of said optical signal having a second spectral content different 
from said first spectral content. 

18. (Currently Amended) A method as set forth in Claim 14, wherein said step of 
distinguishing comprises using said baseline p leth-signal to monitor information related to one of 
blood pressure and heart rate. 

19. (Currently Amended) A method as set forth in Claim 18, wherein said monitoring 
information related to blood pressure step is monitored b y comprises acquiring at least a portion of 
the baseline p leth-signal, filtering at least one component from the acquired signal portion and 
determining information regarding a variation in blood volume over time related to the first and 
second components. 

20. (Currently Amended) A method as set forth in Claim 1 8, wherein said monitoring 
information related to heart rate step ia monitor e d b y further comprises acquiring at least a pulsatile 
portion of the pleth signal and determining information regarding a variation in heart rate over time 
related to the first and second components. 

21. (Original) A method as set forth in Claim 14, wherein said step of distinguishing 
comprises determining first information related to a first signal defined by variations in blood 
pressure over time, determining second information related to a second signal defined by variations 
in heart rate over time, and using said first information and said second information to obtain third 
information related to a phase difference between said first signal and said second signal. 

22. (Original) A method as set forth in Claim 21, wherein said step of distinguishing 
further comprises using said identified phase difference to analyze said pleth signal so as to obtain 
information related to said first component. 
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23 . (Original) A method as set forth in Claim 14, wherein said substep of distinguishing 
comprises determining first information related to a first signal defined by variations in blood 
pressure over time, determining second information related to a second signal defined by variations 
in heart rate over time, and using said first infonnation and said second information to obtain third 
information related to a difference in waveform between said first signal and said second signal 

24. (Original) A method as set forth in Claim 14, wherein said substep of monitoring 
comprises measuring said patient's respiration rate. 

25. (Currently Amended) An apparatus for use in monitoring a patient's breathing, 
comprising: 

a port for receiving a photoplethysmographic ("pleth") signal that is modulated based on 
interaction of a transmitted optical signal with blood of said patient, wherein said pleth signal 
includes at least a first component associated with the operation of the patient's respiratory system 
and a second component associated with the patient's autonomic nervous system; and 

a processor operated for processing the pleth signal to distinguish an effect associated with 
one of said first and second components fi-om an effect associated with the other of said components^ 
wherein said processor is operative for distinguishing said effect bv determining first information 
related to a first signal defined by variations in blood pressure over time, determining second 
information related to a second signal defined bv variations in heart rate over time, and using said 
first information and said second infonnation to obtain third information related to a difference 
between said first signal and said second signal and for using said distinguished effect to monitor 
said physiological parameter, 

26. (Original) An apparatus as set forth in Claim 25, fiuther comprising at least one 
source for transmitting an optical signal relative to said patient such that said signal interacts with 
said blood of said patient; and 

a detector system for detecting said transmittal optical signal and providing said pleth signal 
such that said pleth signal is reflective of said detective optical signal. 
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27. (Original) An apparatus as set forth in Claim 26, wherein said detector system 
comprises a sensor for receiving the transmitted optical signal and providing a sensor output 
reflective of said received optical signal and circuitry for processing said sensor output signal to 
provide said pleth signal. 

28. (Currently Amended) An apparatus as set forth in Claim 26, wherein said at least one 
source is operated for providin g operative to provide a first channel of said optical signal having a 
first spectral content and a second channel of said optical signal having a second spectral content 
different from said first spectral content. 

29. (Original) An apparatus as set forth in Claim 25, wherein the processor is operative 
for distinguishing an effect associated with said first component and using said effect to monitor said 
patient's breathing. 

30. Canceled. 

3 1 . (Currently Amended) An apparatus as set forth in Claim ^25, wherein said blood 
pressure is monitored by acquiring at least a portion of the pleth signEil, filtering at least one 
component fi-om the acquired signal portion, and deteimining information regarding a variation in 
blood volume over time related to the first and second components. 

32. (Currently Amended) An apparatus as set forth in Claim 20 25, wherein said heart 
rate is monitored by acquiring at least a pulsatile pleth signal and determining information regarding 
a variation in heart rate over time related to the first and second. 

33 . (Currently Amended) An apparatus as set forth in Claim 25, wherein said processor is 
operative for distinguishing said effect by dotormining first infonnation related to a first r 5ignal 
defin e d by variations in blood prossuro over time, dotGrmining second information relat e d to a 
s e cond signal d e fin e d by variations in h e art rate ov e r time, and using said first infonnation and said 
second information to obtain third information r e lat e d to to determine a phase difference between 
said first signal and said second signal. 
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34. (Original) An apparatus as set forth in Claim 33 , wherein said processor is operative 
for using said identified phase difference to analyze said pleth signal so as to obtain information 
related to said first component. 

35. (Currently Amended) A method as set forth in Claim 25, wherein said processor is 
operative to determine substep of distmguishing compris e s d e t e nnining first information r e lat e d to a 
first signal defin e d by variations in blood pressure overtime, d e termining s e cond information related 
to 0 second signal d e fined by variations in h e art rate over time, and using said first information and 
said second information to obtain third information relat e d to a difference in waveform between said 
first signal and said second signal. 

36. (Original) An apparatus as set forth in Claim 25, wherein said processor is operative 
for measuring said patient's respiration rate and providing an output indicative thereof. 

37. (New) A method for use in noninvasively monitoring a physiological parameter of a 
patient, comprising the steps of: 

obtaining a photoplethysmographic ("pleth") signal that is modulated based on interaction of 
a transmitted optical signal with blood of said patient, wherein said pleth signal includes at least a 
first component associated with the operation of the patient's respiratory system and a second 
component associated with the patient's autonomic nervous system; 

processing said pleth signal relative to said first and second components; 

distinguishing an effect associated with one of said first and second components from an 
effect associated with the other of said components, wherein said distinguishing comprises 
determining first information related to a first signal defined by variations in blood pressure over 
time, determining second information related to a second signal defined by variations in heart rate 
over time, and using said first information and said second information to obtain third information 
related to a difference between said first signal and said second signal; and 

using said distinguished effect to monitor said physiological parameter. 
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38. (New) A method as set forth in Claim 37, wherein said first component relates to the 
patient's respiratory sinus arrhythmia. 

3 9 . (New) A method as set forth in Claim 3 7, wherein said second component relates to a 
Mayer Wave of said patient. 

40. (New) A method as set forth in Claim 37, wherein said difference between said first 
signal and said second signal comprises a phase difference. 

4 1 . (New) A method as set forth in Claim 40, wherein said step of distinguishing further 
comprises using said identified phase difference to analyze said pleth signal so as to obtain 
information related to said first component. 

42 . (New) A method as set forth in Claim 3 7, wherein said difference between said first 
signal and said second signal comprises a waveform difference. 

43. (New) A method as set forth in Claim 37, wherein said step of distinguishing 
comprises distinguishing an effect associated with said first component and said step of using 
comprises the step of monitoring said patient's breathing. 

44. (New) A method as set forth in Claim 37, wherein monitoring said heart rate 
comprises by acquiring at least a pulsatile portion of the pleth signal and determining information 
regarding a variation in heart rate over time related to the first and second components. 

45. (New) A method as set forth in Claim 37, wherein monitoring said heart rate 
comprises by acquiring at least a baseline portion of the pleth signal and determining information 
regarding a variation in heart rate over time related to the first and second components. 

46. (New) A method as set forth in Claim 37, wherein monitoring comprises measuring 
said patient's respiration rate. 



